This work addresses the model of Bistatic Interferometric Synthetic Aperture Radar BInSAR imaging process. BInSAR geometry with multiple satellite receivers is thoroughly mathematical described. A linear frequency modulated (LFM) SAR signal model and single look complex (SLC) image are derived. To verify proposed models an implementation of the processing chain, implemented in MATLAB environment is performed.
INTRODUCTION
Imaging capability of Synthetic Aperture Radar (SAR) Distributed Satellite-borne Systems (DSS) with Bistatic Interferometric Synthetic Aperture Radar (BInSAR) on board is already proven Earth Remote Sensing technique. BInSAR DSS system error analysis and design method are investigated in (Li Wei, 2002) . The potential benefits, drawbacks and problems associated with a close formation flight for an along-track interferometry SAR mission is discussed in (Eberhard, 2004) . A generalized approach of formation configuration of BInSAR DDS from the point of system performance optimization is presented in (Huang, 2007) . Concept for decomposition of solid baseline, a new method to avoid the max detection error and simulation experiment accompanied by very good result is shown in (Xilong, 2007) . Effective method to eliminate the effect of baseline instability on SAR image and interferometric measure is proposed in (Zhang, 2007) . A multi-baseline polarimetric synthetic aperture radar interferometry (Pol-InSAR) technique that allows more appropriate reconstruction of the quasi-three-dimensional spatial distribution of scattering processes within natural media is presented in (Stebler, 2002) .
The main purpose of this work is to propose a universal geometrical model of the Earth surface topography, as well as mathematical model of the reflected LFM SAR signals from that relief and algorithms for complex image extraction and interferogram generation.
GEOMETRY AND KINEMATICS OF SAR SCENARIO
Consider Bistatic Interferometric Synthetic Aperture Radar (BInSAR) geometry ( Fig.1) , defined in coordinate system Oxyz. SAR system is located on a satellite with a trajectory given by the following vector equation.
where: ) 0 ( 0 R R = is the distance vector from the origin of the coordinate system to the satellite in the moment t = 0; V is the satellite velocity vector; p T is the signal repetition period; p is the index of emitted pulses; N is the full number of emitted pulses.The vector equation (1) is projected in coordinate system Oxyz, which yields 
are coordinates of the velocity vector; α cos , β cos , β cos are the guiding cosines of the velocity vector. The surface depicted in coordinate system Oxyz analytically can be presented as a two dimensional function, i.e. z as a function of coordinates x and y, which in discrete form is given by the following equation (3) ( 
is the rectangular function described by two dimensional matrix [k, p] , containing zeros and ones in positions according to conditions (10). The element wise multiplication of the matrix ) , ( p k S mn with rectangular matrix function 
SAR SLC image reconstruction
1. Demodulation of the SAR signal by multiplication of two dimensional matrix )
The matrix ) , ( p k I & represents the complex image of the observed surface, containing amplitude and phase information for each pixel from the surface. In Fig. 2 real (a) and imaginary (b) parts of the complex SAR signal are presented.
Interferogram generation
An interferogram is generated by complex conjugate multiplication of obtained two Single Look Complex (SLC) images.
NUMERICAL EXPERIMENT
Distributed Satellite-borne Systems (DSS) with Bistatic Interferometric Synthetic Aperture Radar (BInSAR), formed by three SAR satellite systems observe Earth surface witch is modelled by Matlab "peaks" function. T R is the transmit satellite, while R X1 and R X2 are receivers satellites. Satellites' trajectory parameters and SAR data are presented in Table 1 . In Fig. 6 clearly can be seen interferometric fringes proportional to heights and depths of the observed surface.
CONCLUSION
In this work a model of Bistatic Interferometric Synthetic Aperture Radar (BInSAR) imaging process is discussed. Bistatic InSAR geometry with thoroughly mathematical description of the observed surface and kinematic equations is suggested. LFM SAR signal's model is derived. SLC image reconstruction algorithm with two dimensional FFT procedures is implemented. To verify proposed geometrical and signal models a simulation of the processing chain, implemented in MATLAB environment is illustrated. SAR complex interferogram containing amplitude and phase information is produced.
